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(57) ABSTRACT

A method for providing traffic incident information is dis-
closed. Selected images of a traffic incident are associated
with corresponding traffic incident data. The combined infor-
mation is provided to an end-user application, such as a navi-
gation system, the Internet, and a television station. A user can
obtain the combined traffic incident information from the
end-user application and/or device to obtain a better under-
standing of the traffic incident.

17 Claims, 6 Drawing Sheets
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1
METHOD FOR PROVIDING IMAGES OF
TRAFFIC INCIDENTS

FIELD

The present invention relates generally to capturing images
(still and/or video images) of traffic incidents, and more par-
ticularly, relates to associating specifically selected incident
images with incident data and providing the combined traffic
incident information to a user for a better understanding of a
traffic incident.

BACKGROUND

Most drivers have been impacted by traffic delays. Traffic
delays are caused by one or more traffic incidents, such as
congestion, construction, an accident, a special event (e.g.,
concerts, sporting events, festivals), a weather condition (e.g.,
rain, snow, tornado), and so on. Regardless of the reason,
drivers may become frustrated, which may result in bad driv-
ing (e.g., road rage) and stress-related health effects.

A driver is more likely to avoid a traffic incident or at least
plan for the incident if the driver receives information regard-
ing the incident prior to reaching the area impacted by the
incident. A driver may obtain traffic information from numer-
ous sources, such as television stations, the Internet, and
in-vehicle or portable navigation systems. A traffic-informa-
tion provider typically provides traffic information to these
end-user applications.

The traffic-information provider obtains and compiles traf-
fic data from one or more sources. For example, traffic data
may be available from commercial traffic data providers,
government departments of transportation, police and emer-
gency services, road sensors, cameras, and airborne reports.
The traffic-information provider then broadcasts compiled
traffic data over a radio frequency to equipment designed to
receive the broadcasts. For example, one system for broad-
casting traffic and road condition information is the Radio
Data System-Traffic Message Channel (RDS-TMC), which
is used in some European countries. The traffic-information
provider may also upload the data on one or more servers
accessible via the Internet. Other distribution methods are
also possible.

The end-user application (e.g., television, Internet, naviga-
tion system) typically provides a visual indicator on a map
identifying a traffic incident. For example, the visual indica-
tor may be an icon merged with the map. The icon may be
customized for the type of incident. As another example, the
visual indicator may be a color-coded traffic flow graphical
representation that uses status colors (e.g., green, yellow, red)
to reflect analysis of traffic flow data.

In addition to providing a visual indicator on a map, the
end-user application may display images of a traffic incident
from cameras located adjacent to a roadway. However, cam-
era images can be difficult to interpret, especially if the driver
does notknow the direction and/or angle of the camera. As the
cameras can often be moved in various ways, the driver can-
not easily distinguish what roads are being presented. For
example, some road-side cameras can cover a radius of over
five miles.

Additionally, camera images may be overly distracting to a
driver. Currently, there is no way for a driver to know whether
there is something worthwhile in the image, so the driver is
required to interpret the image while driving. As a driver
views the camera image, the driver is not concentrating on
current driving conditions and may cause another traffic inci-
dent.
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Thus, it would be beneficial to provide images in a manner
that allows a person to easily evaluate a traffic incident.

SUMMARY

A method for providing traffic incident information is dis-
closed. The method includes identifying a traffic incident,
which may occur by viewing images from a plurality of
cameras or receiving a communication identifying the traffic
incident. The communication may be from surveillance air-
craft or vehicles; scanners on police, fire, and emergency
frequencies; or local department of transportations, traffic
management centers, or other agencies.

The method also includes remotely manipulating a camera
(changing direction and/or focus) to select an interpretive
view of the traffic incident. The interpretive view is a view
that a person can use to identify details regarding the traffic
incident. The selected view is captured as at least one image,
such as a still image or a video clip.

The method also includes collecting data regarding the
traffic incident depicted in the image. The traffic incident data
may be collected by entering the data into an electronic form.
The entered data may be stored as a record in a database.

The captured image and the traffic incident data are asso-
ciated. In one example, a file containing the image and the
traffic incident data are stored in a record of a database. As
another example, a reference to the file containing the image
and the traffic incident data are stored in a record of a data-
base. As yet another example, a file or a reference to the file
containing the image is stored in a first record of a database
and the traffic incident data is stored in a second record of the
database, and the first and the second records have at least one
field in common.

The image and the associated traffic incident data are pro-
vided, for example, to an end-user application. The end-user
application may be a web application, a television station, a
navigation system, and so on. The image and the associated
traffic incident data may also be provided directly to an end-
user device. Providing the image and the associated traffic
incident data may also include displaying an icon that can be
activated to display the at least one image. A user can obtain
the combined image and traffic incident data from the end-
user application and/or device to obtain a better understand-
ing of the traffic incident.

These as well as other aspects and advantages will become
apparent to those of ordinary skill in the art by reading the
following detailed description, with reference where appro-
priate to the accompanying drawings. Further, it is under-
stood that this summary is merely an example and is not
intended to limit the scope of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

Presently preferred embodiments are described below in
conjunction with the appended drawing figures, wherein like
reference numerals refer to like elements in the various fig-
ures, and wherein:

FIG. 1 is a pictorial representation of a traffic incident on a
roadway, according to an example;

FIG. 2 is a flow diagram of a method for providing traffic
incident images associated with traffic incident data, accord-
ing to an example;

FIG. 3 is a form for collecting traffic incident data, accord-
ing to an example;

FIG. 4 is a traffic incident record for storing the traffic
incident image and data in a database, according to an
example;
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FIG. 5 is a screen shot displaying combined traffic incident
image and data, according to an example; and

FIG. 6 is a block diagram showing a server providing traffic
incident images with associated incident data to end-user
applications, according to an example.

DETAILED DESCRIPTION

FIG. 1 is a pictorial representation 100 of a traffic incident
114 onaroadway 116. In this example, the traffic incident 114
is an accident involving three vehicles. However, a traffic
incident may be any event that causes a traffic delay, such as
congestion, road construction, a special event, foul weather
conditions, and so on.

As a result of the incident 114, emergency vehicles 112
have stopped traffic in both directions. FIG. 1 depicts the
emergency vehicles 112 as police cars; however, other emer-
gency vehicles, such as fire trucks and ambulances, may also
respond to the traffic incident 114. As a result of the traffic
incident 114, vehicles 110 traveling in both directions along
the roadway 116 have been stopped. The drivers of the
vehicles close to the incident 114 may not be aided with traffic
incident information (e.g., they are trapped in the stopped
traffic and can see the incident 114). However, traffic infor-
mation may be useful to other drivers.

For example, some drivers may be able to avoid the traffic
incident 114 on the roadway 116 by choosing a different
route. Other drivers may not be able to avoid the incident 114,
but may benefit from knowing why the traffic has stopped.
Additionally, people who have not started their trip may ben-
efit. Potential drivers may avoid the roadway 116 until the
traffic incident 114 clears. These potential drivers may learn
of the traffic incident 114 and the status of the incident (e.g.,
when the traffic incident 114 clears) by obtaining information
provided by a web application, television, or by other meth-
ods.

In addition to receiving an audible alert (e.g., radio, televi-
sion, or navigation system announcement) and/or a visual
indication (e.g., an icon or color-coded animation overlaying
a map depicted on a television or navigation system screen),
images (including video clips or other series of images) from
cameras adjacent to the roadway 116 may be provided to a
driver. For example, commercial traffic data providers, gov-
ernment departments of transportation, police and emergency
services, and other entities may place cameras 102 adjacent to
the roadway 116. As another example, these entities may
place cameras 104 on buildings 106 adjacent to the roadway
116. As yet another example, individuals with cameras (in-
cluding cameras on mobile telephones or other handheld
devices) may also provide traffic incident images. The cam-
eras 102, 104 may be remotely adjustable allowing a camera
operator to change direction and focus (e.g., pan and zoom)
the cameras.

Images, including still images and/or video clips, from the
cameras 102, 104 may be routed to a server 118. Additional
data may be routed to the server 118 with the images, such as
a time stamp indicating when the image was taken and infor-
mation regarding the location of the camera. The server 118
may be located at a facility remote from the cameras 102, 104.
In this example, the server 118 is located in a building 108.
However, the server 118 may be located at another facility,
such as the building 106. The images from the cameras 102,
104 may be transmitted to the server 118 via a wired or
wireless connection. Similarly, the images from individuals
with cameras may be transmitted to the server 118, preferably
using an Internet connection or a Multimedia Message Ser-
vice (MMS) connection.
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The server 118 is a computing platform that includes a
combination of hardware, software, and/or firmware. For
example, the server 118 may include a processor, memory,
and a communication system. The communication system
receives the images and other traffic incident data and trans-
mits traffic incident information to end-user applications and/
or devices.

FIG. 2 is a flow diagram of a method 200 for providing
traffic incident images associated with traffic incident data. It
is understood that the traffic incident images may be still
images and/or video images.

At block 202, a traffic incident is identified. In one
example, a traffic operator views images from multiple cam-
eras to identify a traffic incident. As the traffic operator scans
the images, the traffic operator may notice a traffic incident,
such as the incident 114. Additionally or alternatively, the
traffic operator may be alerted to a traffic incident by com-
municating with surveillance aircraft or vehicles; listening to
scanners on police, fire, and emergency frequencies; and
communicating with local departments of transportation,
traffic management centers, or other agencies. The traffic
operator may also be alerted to traffic incidents via other
means as well, such as receiving calls from individuals that
have witnessed the incident.

At block 204, selected traffic incident images are captured.
Once the traffic operator is alerted to an incident, the operator
may view images of the incident from the cameras 102, 104 or
received from an individual with a camera. For images
obtained from the cameras 102, 104, the traffic operator
selects the camera 102, 104 (or cameras) providing a clear
view of the incident and manipulates (e.g., pans and zooms)
the camera 102, 104 to obtain a view of the incident that a
viewer can easily use to understand or interpret the incident.
For example, some cameras may cover a radius of more than
five miles so the traffic operator likely needs to move the
direction that the camera 102, 104 is facing and/or change the
focus of the camera 102, 104 to view the incident. Once the
traffic operator has identified the most compelling image or
images of the traffic incident, the operator captures one or
more still images and/or a video clip. To capture an image or
video clip, the operator may press or otherwise manipulate a
“capture” button.

The captured image(s) or video clip may be stored as a file
in a database associated with the server 118. For example, the
database may be stored in memory located within the server
118 or otherwise accessible to the server 118. The memory
may be any type of volatile or nonvolatile memory now
known or developed in the future. The image file for a still
image or a video clip may be stored in a bitmap, jpeg, mpeg,
orany other conventional format (now known or developed in
the future) as appropriate. Alternatively, a reference to the
image file may be stored in the database and the server 118
uses the reference to obtain the stored image file.

At block 206, the traffic operator enters traffic incident
data. The type of incident data collected depends on the type
of'incident. The incident data may include the type of incident
(e.g., congestion, construction, accident, flooding), the num-
ber of vehicles involved in the incident, the presence of emer-
gency or construction personnel on scene, what lanes are
affected, and so on. For example, if the traffic operator is
entering traffic data for an accident, the entered traffic data
may include numerical values to indicate the number of cars
involved, the number of lanes blocked, and the time the acci-
dent occurred. As another example, if the traffic operator is
entering traffic data for congestion, the entered traffic infor-
mation may include length of back-up and an estimate of the
delay.
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The traffic operator may enter incident data into a Traffic
Information Management System (TIMS), such as the TIMS
described in U.S. Patent Publication No. 2004/0143385,
which is hereby incorporated by reference in its entirety. The
traffic operator may enter traffic information using TIMS edit
screens, which present the traffic operator with a menu to
select the type of information entered for a particular type of
incident. The TIMS uses a series of forms, or screens, to
prompt the traffic operator for relevant information to be
entered. The forms and fields used depend on the type of
traffic information to be entered and what type of information
the user has available. For example, the traffic information
entered by the traffic operator may be accident, construction,
weather, or other traffic incident information.

FIG. 3 shows an example form 300 for collecting traffic
incident data. The form 300 may be used to collect data
regarding an accident. Other fields may be included in the
form 300. Other forms may be used for collecting data regard-
ing other traffic incident types. Alternatively, a single form
may be used to collect traffic incident data for more than one
incident type.

The entered traffic incident data may be stored as a record
within the database accessible to the server 118. The traffic
incident data record may be associated with the location of the
incident 114 on the roadway 116. For example, the location of
the incident may be defined by a single point or node having
a known location on the roadway 116. As another example,
the location of the incident may be defined by a pair of points
having a known location straddling the incident (e.g., two
mile markers located on opposite sides of the incident 114).
Each of the points has a unique physical location (latitude,
longitude, and optionally absolute or relative altitude) and
each of the locations can be uniquely identified by its two
dimensional (or three dimensional) geographic coordinates
(i.e., latitude, longitude, and optionally altitude). Other meth-
ods may also be used to identify the location of the traffic
incident.

Traffic flow data may also be collected in conjunction with
the traffic incident data. The traffic flow data may be obtained
from sensors located along the roadway 116. The sensors may
collect traffic flow data, such as speed, volume (number of
vehicles passing the sensor per period of time), vehicle clas-
sification (car or truck), and density (the percentage of the
roadway that is occupied with vehicles). The traffic flow data
may also be obtained from airplanes or other mobile units,
traffic operators listening to scanners, or other means. The
traffic flow data may be used to provide information regarding
congestion.

At block 208, the image captured at block 204 and the
incident data obtained at block 206 are associated. In one
example, the image file (or the reference to the storage loca-
tion of the image file) may be stored in the same database
record as the traffic incident data. Alternatively, the image file
(or the reference to the storage location of the image file) may
be stored in a separate record having a common database field
as the record used for storing the incident data. For example,
the image record and the data record may include the same
location data fields (e.g., latitude and longitude coordinates).
Other database fields, such as a traffic incident record number
or name, may also be used to associate the image record to the
data record. As another example, the traffic operator may link
the captured image to the entered data.

FIG. 4 shows an example traffic incident record 400 for
storing the traffic incident image file and data in a database.
The traffic incident record 400 is a database entry stored in
memory accessible to the server 118. In this example, the
traffic incident record 400 includes fields for an incident
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record number 402, an incident time 404, an incident location
406, an incident type 408, incident details 410, and an inci-
dent image file 412. Other fields may also be available in the
traffic incident record 400.

The incident record number field 402 includes a unique
number or alphanumeric character string that identifies a
single traffic incident or related traffic incidents (e.g., acci-
dent and resulting congestion). The incident record number
402 may be assigned by the traffic operator when entering
traffic incident data. Alternatively, the incident record number
402 may be automatically generated by the server 118. For
example, the incident record number may be a sequential
numbering of incidents (e.g., record number 53 is the fifty-
third incident).

The incident time field 404 includes data that identifies the
time when the traffic incident was first identified or when the
traffic incident record 400 was first opened. Additional inci-
dent time fields may be used to store data representing the
duration of the traffic incident and/or the end of the traffic
incident. For example, the duration of a traffic incident may
be obtained from a traffic broadcast system that broadcasts
traffic messages that include an expected duration, such as an
ALERT-C message from the RDS-TMC system. The dura-
tion of the traffic incident may be obtained in other manners
as well.

The incident location field 406 includes data that identifies
the location of the traffic incident. For example, the incident
location field 406 may include data representing a name
assigned to the road segment where the traffic incident is
located. Additionally or alternatively, geographical coordi-
nates (e.g., latitude and longitude) may be stored in one or
more location fields 406. The incident location field 406 or
another record field may also include data regarding which
part of the road segment (e.g., northbound) is impacted by the
traffic incident. Further, the incident location field 406 or
another record field may include data regarding the extent of
the incident (e.g., one mile affected by the traffic incident).

The incident type field 408 includes data that identifies the
type of incident, such as congestion, construction, accident,
and weather. The incident details field 410 may contain dif-
ferent types of data depending on the incident type field 408.
For example, if the incident type field 408 includes data
representing an accident, one or more incident details fields
410 may include data regarding the number of vehicles
involved in the incident, the presence of emergency personnel
on scene, what lanes are affected, and so on.

The incident image file field 412 may include the captured
image or video clip file. Alternatively, the image file field 412
may include a reference to the image file or video clip file. The
server 118 may use the reference stored in the image file field
412 to retrieve the image file from storage.

Referring back to FIG. 2, at block 210, the captured images
along with the entered incident data are provided to an end-
user application and/or device that can be used by drivers and
others interested in a traffic incident. The combined traffic
incident images and data may be provided when requested
from the end-user application, such as a web application, a
television station, and a navigation system, or the end-user
device, such as a personal computer, a mobile telephone, and
a portable hand-held device.

The request for traffic incident information may include
location information for an area of interest. The location
information may include a street address, a city name, a route,
or any other information that identifies the area of interest.
The request for traffic incident information may also include
a time of expected travel in the area of interest. Additionally,
the request may include a position of the requester.
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An example of a traffic incident image with associated
incident data is shown in FIG. 5. Additionally or alternatively,
the user may see a video icon displayed with the incident
details. The user selects or otherwise activates the video icon
and the selected image or video of the incident is displayed.
Additional details regarding how the combined traffic inci-
dent images and data is provided to end-user applications is
provided with reference to FIG. 6.

The traffic operator may continue to monitor the traffic
incident until the incident has cleared. The method 200 may
repeated for the traffic incident as the traffic operator sees
changes or a more compelling view. The traffic operator may
select a new image for capture and/or enter updated incident
data depending on what changes have occurred. However, the
traffic operator may not have to capture a new image or update
the incident data depending on the status of the traffic inci-
dent. Additionally, the method 200 may be repeated for addi-
tional traffic incidents in both serial and parallel fashion, i.e.,
the cameras 102, 104 may capture images of multiple traffic
incidents occurring at the same or a different time.

FIG. 6 is a block diagram 600 showing a server 602 pro-
viding traffic incident images with associated incident data to
end-user applications. The server 602 is substantially the
same as the server 118 depicted in FIG. 1. The server 602 may
provide one or more files containing the traffic incident image
and its associated incident data to end-user applications, such
as a navigation system 604, the Internet 606, and/or a televi-
sion station 610. The navigation system 604 may be an in-
vehicle or portable navigation system. The server 602 may
provide the combined traffic incident image/data file to other
end-user applications as well. Additionally, the server 602
may provide the combined traffic incident image/data file
directly to an end-user. For example, the end-user may have
registered to receive a commute route and at a designated time
and/or location, the file is sent to the end-user at a designated
end-user device.

In one example, a software application 608 connected to
the Internet 606 may automatically display camera views as
part of a display on a webpage. Alternatively, the software
application 608 may display a video icon on a webpage. A
user may click or otherwise activate the icon, and the appli-
cation 608 provides the combined traffic incident image/data
file to the user’s device. The user’s device may be a personal
computer, a mobile telephone, a portable hand-held device, or
any other device that can communicate with the Internet 606.

As another example, the combined traffic incident image/
data file may be sent to the television station 610 using, for
example, Traffic.com’s NeXgen platform. The file may then
be integrated into a 2D or 3D callout box to be presented in a
television news cast.

A series of traffic incident images may also be provided to
end-user applications and devices. Each of the images may
include a time-stamp that allows a user to see the progress of
the traffic incident. A video stream may also be provided to
the end-user applications and devices to provide the progres-
sion of the traffic incident to the user.

Because the traffic incident image has been selected to
provide an interpretive view of the incident and the image is
associated with traffic incident data, a user of this traffic
incident information can easily determine the impact of the
incident on the user. For example, the user may be able to
avoid or plan for the traffic incident. Beneficially, the user
(especially a driver) does not have to interpret camera images
to determine whether a traffic incident has occurred and, if so,
whether the incident will impact the user.

It is intended that the foregoing detailed description be
regarded as illustrative rather than limiting and that it is
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understood that the following claims including all equivalents
are intended to define the scope of the invention. The claims
should not be read as limited to the described order or ele-
ments unless stated to that effect. Therefore, all embodiments
that come within the scope and spirit of the following claims
and equivalents thereto are claimed as the invention.

I claim:

1. A method of providing traffic incident information, com-
prising:

identifying a traffic incident at a first location from a plu-
rality of cameras;

selecting a camera view of the traffic incident of a camera
ofthe plurality of cameras by remotely manipulating the
camera by changing at least one of direction and focus of
the camera;

receiving at least one image of the camera view at a second
location;

collecting textual information regarding the traffic incident
depicted in the at least one image, wherein the textual
information regarding the traffic incident is entered into
an electronic form;

combining the at least one image with the traffic incident
textual information;

receiving, from an end-user application, a request for traf-
fic incident report comprising the combined at least one
image and traffic incident textual information for the
location of the traffic incident prior to the traffic incident
clearing; and

providing the combined at least one image and the traffic
incident textual information to the end-user application
at a third location, wherein the third location is different
than the second location.

2. The method of claim 1 wherein identifying the traffic
incident includes receiving a communication identifying the
traffic incident.

3. The method of claim 1 wherein the at least one image is
a video clip.

4. The method of claim 1 further comprising storing the at
least one image as a file in a database.

5. The method of claim 1 further comprising storing the at
least one image as a file and storing a reference to the stored
file in a database.

6. The method of claim 1 further comprising storing data
entered into the electronic form as a record in a database.

7. The method of claim 1 further comprising storing a file
or a reference to the file containing the at least one image and
the traffic incident textual information in a record of a data-
base.

8. The method of claim 1 further comprising storing a file
or a reference to the file containing the at least one image in a
first record of a database and storing the traffic incident tex-
tual information in a second record of the database, wherein
the first record and the second record have at least one field in
common.

9. The method of claim 1 wherein the end user application
is executed by an end-user device.

10. The method of claim 1, wherein providing the at least
one image and the traffic incident textual information
includes displaying an icon that can be activated to display the
at least one image.

11. The method of claim 1, wherein the textual information
describes whether an emergency crew is at the traffic incident.
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12. A method of providing traffic incident information,
comprising:
identifying a traffic incident from a plurality of cameras;
selecting a camera view of a traffic incident from of a
camera of the plurality of cameras by remotely manipu-
lating the camera by changing at least one of direction
and focus of the camera;
storing an image file containing the selected camera view
of the traffic incident;
collecting textual information corresponding to details of
the traffic incident depicted in the image file;
storing the textual data corresponding to details of the
traffic incident, wherein the details of the traffic incident
are entered based on a display of the image file, and the
details of the traffic incident include a location of the
traffic incident and the type of incident;
receiving from a requester an end-user application for the
image file and textual data corresponding to the details
of the traffic incident, wherein the request includes a
location of the end-user application; and
based on the location of the requester in comparison to the
location of the traffic incident, providing the image file
and the textual data corresponding to the details of the
traffic incident including the location of the traffic inci-
dent and the type of incident to the end-user application.
13. The method of claim 12 wherein storing the image file
and storing the data includes storing the image file and the
textual data corresponding to the details of the traffic incident
in a record of a database.
14. The method of claim 12 wherein storing the image file
and storing the data includes storing a reference to the image

10

15

20

10

file and the textual data corresponding to the details of the
traffic incident in a record of a database.

15. The method of claim 12 further comprising associating
the image file with the traffic incident data by storing the
image file or a reference to the image file in a first record of a
database and storing the traffic incident data in a second
record of the database, wherein the first record and the second
record have at least one field in common.

16. A method of providing traffic incident information,
comprising:

identifying a traffic incident from a plurality of cameras;

selecting a camera from the plurality of cameras;

remotely manipulating a camera by changing at least one
of direction and focus of the camera to select a view of a
traffic incident;

creating an image file that includes the selected view of the

traffic incident;

displaying the selected view to a first user at a first location;

receiving textual data from the first user based on the dis-

played view of the traffic incident, wherein the textual
data is entered into electronic form, wherein the textual
data describes whether the traffic incident is congestion,
construction, or flooding; and

providing a report including the image file and the textual

data in a response to a an end-user application for traffic
incident information from a second user at a second
location, wherein the request for traffic incident infor-
mation includes location information associated with a
location of the traffic incident.

17. The method of claim 16 further comprising storing the
image file and the textual data in a database.
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